In the 17 years following chemical brush control of a 40-acre big sagebrushbunchgrass range, grazed during or after seed maturity of the principal grasses, yearling days of grazing increased 1.9 times as much and per acre beef gains were 2.3 times that prior to brush control. Total herbage production averaged 227 lb./acre prior to treatment and 681 lb./acre in the years following treatment. The internal rate of return derived from the beef returns of this study and estimated costs was in excess of 50%. Brush return was slow during the first decade following treatment but is now rapidly approaching pretreatment numbers and dispersion characteristics. 
used technique for increasing forage production on brush range in the western United States today. The long-term response of controlled range is just now becoming available (Johnson, 1969) . He found that (1) brush numbers and area of live brush crown cover on nongrazed portions of the treated range, 14 to 17 years after treatment, equaled or exceeded that on nongrazed control plots, (2) grazing following control reduced the life expectancy to nine years, and (3) increased herbage production was nullified within 6 years after grazing.
The grazing return of a 40-acre native sagebrush-bunchgrass range following chemical brush control in 1952 (Fig. 1) (Fig. 2) . The opportunities to SNEVA 
11.3
Aug.
11.4
Avg.
10.1
Post -spray 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 196S4 utilize this relationship on semiarid ranges have been presented (Sneva and Hyder, 1962a; and Sneva and Hyder, 196213) . Following brush control, herbage yield ranged from 100 to 1,200 lb./acre and averaged three times as much as was produced prior to brush control (681 vs 227 lb./acre).
Carrying capacity (yearling days of grazing) increased from an average 360 to 658 days, 1.8 times as much.
Fluctuations in carrying capacity also depended upon the amount of precipitation received (Fig. 2 ) but they were also altered considerably by the varying amounts of nonforage plants present, principally downy bromegrass. This grass, after brush control, varied annually from 1 to 59% of the total herbage yield. Thus, in some years stocking was computed on less than half of the total herbage produced.
No measurements of actual range utilization were made during the course of this study. A stocking rate, to achieve 50% utilization of forage species, was employed in all years except 1953, 1956, 1957, 1958, and 1967 ; in those years utilization was heavier, varying from 54 to 68%. In 1963 and 1968, stocking was intentionally increased to clean up the old accumulated herbage, mostly downy bromegrass, that was making species separation difficult.
Utilization of current season growth in 1963 and 1968 may have approached 100%.
Nonforage plants (principally downy bromegrass) contributed approximately 32% of the total herbage yield over the 17-year period. Utilization estimates based upon total herbage production would be considerably lower than those based on production of forage species. Stocking rates over the 17 years have been at a level that should have provided for optimum ecological development. Further, stocking levels should not have depressed animal gain, except in one of the two years of planned heavy grazing.
Grazing on this mature forage did not produce high daily gains in most years (Table 1) but should have provided for minimum grazing impact on the grasses. The increase in post-spray daily gain resulted, primarily, from those years in which grazing occurred during July when nutrient quality was higher. The extremely low daily gain of 0.34 lb./day resulted from a planned, heavy stocking pressure that forced animals to graze downy bromegrass as well as herbage carried over from previous years.
Beef production per acre increased 2.3 times following brush control (Table 1 ). The beef produced varied from 4.1 to 24.2 lb./ acre, with higher gains associated with earlier grazing periods. This suggests that greater returns might be obtained by earlier grazing in all years; however, this would most likely enhance the rate of brush return.
Beef gain per acre does not tell the complete story of this pasture following brush control. The average weight of the animals was 130 lb. heavier toward the end of the study than at the beginning; thus, more forage was consumed for maintenance requirements of the heavier animals in the later years. Soil surface protection by litter and soil enhancement by organic matter additions have likely increased because, on the average, more herbage remained after grazing follow- ing brush control than was duced prior to brush control.
pro-
The fact that brush will increase on treated range in the intermountain area is seldom questioned. The rate of brush return in this pasture is shown in Figures 3 and 4 . Data collected in 1959 indicated no border effect due to the three sides of this pasture being adjacent to mature big sagebrush. The increase in young sagebrush by 1959 is apparently the progeny of plants missed at the time of treatment. Brush numbers and distribution increased exceedingly slowly until the mid '60's. By 1967, 15 years after treatment, the number of sagebrush 6 inches or less in height on the treated area approached the number of mature sagebrush (6 inches or taller) present on nontreated areas. In 1967, these small plants were well distributed throughout the 40 acres, occupying about 70% of the plots sampled. Their continued growth and eventual domination of this pasture will, most likely, depend upon the amount of precipitation received in the coming years.
The results of this study do not permit generalizing about the economics of big sagebrush control. However, the results obtained can be compared with those of other studies. For this purpose the internal rate of return from this study has been computed. Neilsen (1967) defines this rate as, "That rate of return which makes the discounted income stream over the life of the project equal to the rate at which money can be borrowed . . . . ." Table 2 presents the pertinent information needed to compute the internal rate of return. Neilsen's cost estimates were used for fencing, water development, and nonuse. These differ from his in that they are prorated to a 17-year return. Annual cost for spraying was set at $Z.OO/acre since 25,000 to 40,000 acres of big sagebrush in Harney County, Oregon have been treated annually in the past 10 years for not more than $Z.OO/acre. The estimate for additional annual operating costs is an approximation based on values presented in Neilsen's The $2.18 additional income is derived from the annual beef return per acre from the demonstration reported herein and valued at $025/lb.
The internal rate of return for the above exceeded 50%. Neilsen's estimate for chemical brush control with meadow fertilization to balance the operation was 36%. Both of these estimates of return are high compared with rates for borrowed money. These internal rates of return confirm what many ranchers and range managers have come to realize--that chemical brush control brings an exceptional rate of return on the investment.
The productive length of this brush control demonstration (17 years, and with the end not yet reached) contrasts to that reported by Johnson (1969) . Brush return on these 40 acres has been slower than that which he recorded. A longer life expectancy of brush-controlled areas in the Great Basin area might be expected because of the more intense summer drouth which may slow brush establishment. It also is noted that the stocking rate and the season of grazing during these 17 years has been controlled to favor ecological development of the grasses.
This study suggests that even when managed for minimal ecological impact that the brush will return. Thus, chemical brush control
